Articles based on cured epoxy-bisphenol A resins are being widely used in different areas and are of key importance in the electronics and electrical industry. However, some inherent shortcomings (brittleness, low heat resistance, unsatisfactory dielectric strength, and so on) limit the areas of application and the service time of the materials produced.
The present paper sets out data on the synthesis of 2,4-disubstituted 1,3-dioxolanes and their application as plasticisers and modifi ers of ED-20 epoxy-bisphenol A resin. Disubstituted 1,3-dioxolanes were chosen as the compounds to be tested: 2-trichloromethyl-4-chloromethyl-1,3-dioxolane (IV), 2-(2,3-dibromopropyl)-4-chloromethyl-1,3-dioxolane (V), 2-(2,3-dibromo-2-phenylethyl)-4-chloromethyl-1,3-dioxolane (VI), and 2-(3,4-dibromocyclohexyl)-4-chloromethyl-1,3-dioxolane (VII).
The synthesis of the compounds and their bromination were carried out by the procedure set out in reference [8] according to the Scheme A.
The physicomechanical properties of the compounds were assessed from their arithmetic mean value obtained from five measurements. With plasticisation and modifi cation of ED-20 resin with compounds IV to VII, with subsequent curing with polyethylenepolyamine (PEPA), all the characteristics of the material are improved (see Table 1 ). It is evident that the 1,3-dioxolane derivatives introduced into the composite take part in the crosslinking process. This can occur both by means of mobile hydrogen atoms (in the fi ve-membered heterocycle of the molecules there are hydrogen atoms combined with tertiary carbon atoms, the acidity of which lies at the level of carboxylic acids [9] ), which are capable of interacting with the epoxy group of the resin, and with the participation of halogen and curing agent atoms with the formation of intramolecular salts [10] .
The relatively higher mechanical properties (tensile strength and breaking elongation) of the materials based on compounds V and VII may be attributed to the presence of a fl exible hydrocarbon chain on the one hand and to the stability of the bromine atoms on the other.
The slightly lower properties in the case of compound VI are, it seems, caused by the presence of a substituent that is highly conducive to the elimination of HBr [11] , which, interacting with the tertiary nitrogen atoms (in PEPA), forms salts. And the latter, fulfi lling the role of a fi ller, has an adverse effect on the corresponding mechanical properties of the material (see Table 1 ).
In this case, the presence of a fi ve-membered heterocycle with two ester bonds ensures the plasticisation of the material [12] , while the aliphatic and aromatic radicals promote good compatibility [13] of the modifi er with the resin.
(I), C 6 H 5 CH=CH (II), 4-cyclohexenyl (III), CCl 3 (IV), H (V), and C 6 H 5 CH(Br)CH(Br) (VI).
The process of modifi cation was carried out in the following way. One of the modifi ers was introduced into ED-20 resin heated to 80°C. Then, 20 parts (in relation to the mix) PEPA was added. The composite was cured in the mould at room temperature for 24 h, after which the specimens were heat treated for 2 h at 80°C and then for a further 2 h at 120°C. The dielectric permittivity and dielectric loss tangent were measured using a TR-9701 a.c. bridge. The electric strength was determined for a specimen thickness of 0.4 mm. The test results are given in Table 1. 
